THE TWO DEFINITIONS OF ENTROPY.                        59
72. Clansins' Inequalities. It follows from the second definition that the entropy of a finite system is a function of the physical state of the system only, for no change can take place in the amount of energy unavailable with reference to a given auxiliary medium without some change occurring in the physical state of the system.
(1) If no irreversible changes occur in the interior of the system, unavailable energy is only imparted to the system from without in connection with heat received, -and it follows from § 70, that the change of entropy of the system SB — SA between states A and JB is given by
(69)                          sB-SA-
(2) If however irreversible changes have occurred in the interior then since these changes "involve an increase of unavailable energy the total increase of entropy is greater than that due to the heat gained from without, in. other words
(70)
and the difference represents increase of entropy due to the internal changes.
(3)  If the system undergoes a reversible cyclic transformation then since the initial and final entropies are the same     ^\         .n.      st
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. the integral being taken round the cycle.
(4)  If the cycle involves irreversible changes in the interior of the system (70) gives                                               V                   ,   .
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In this case  the  quantity  of entropy received  from without during     / the cycle in connection with the heat imparted must be negative in   v order to balance the increase of entropy produced by the irreversible changes within the system.
The inequalities (70), (72) are known as the inequalities of Clausius.
(5) It is not iJ5SaIli£2i?ikle; however, for a system to undergo a reversible transformation unless at any instant all the parts of the system   are  at  the   same  temperature T,  this   temperature  being a • function  of the Jiflae alone.     For if any  difference  of temperature existed between tie parts, heat would, in general, flow from the hottermay perhaps be stated more iefly by saying that the entropy of any system is equal to, or differs a constant from the unavailable energy of the system relative to an xiliary medium of unit temperature.(See Chapter X.)
